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(54) READER/WRITER AND NON CONTACT IC CARD SYSTEM 
(57)Abstract: 

PURPOSE: To reduce the load of the reader/writer by simply transmitting signals 
between an external host device and a noncontact IC card without providing any 
processing function for a command or the transmitted/received result corresponding 
to the noncontact IC card at a control means. 

CONSTITUTION: When there are desired transmitting data 10 to be transmitted from 
a host device 1 to a non contact IC card 4, a transmitting data number code 22 
showing the number of transmitting data 10 is added to the head of a transmitting data 
sequence composed of the transmitting data 10, and they are transmitted to a 
reader/ writer 20. The reader/writer 20 receives the transmitted data 10 as many as 
the number shown in the transmitting data number code 22, converts those data to 
electromagnetic wave signals and outputs them to the noncontact IC card 4. When 
receiving data from the non contact IC card 4, the reader/writer 20 demodulates 



received data 10 received from the non contact IC card 4 and transmits them to the 
host device 1. The reader/ writer 20 is also provided with a command for controlling 
the reader/writer 20, when the command is transmitted from the host device 1, it is 
executed and the result is transmitted back to the device 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The I/O means which is a reader writer for performing the communication 
link with external host equipment and a noncontact IC card, is electrically connected 
to the above-mentioned external host equipment, and outputs and inputs a 
bidirectional signal with the above-mentioned external host equipment, The control 
means which is electrically connected to the above-mentioned I/O means, and 
transmits the signal between the above-mentioned external host equipment and the 
above-mentioned noncontact IC card, Connect with the above-mentioned control 



means electrically, and it has an electromagnetic wave signal transceiver means for 
transmitting and receiving the bidirectional electromagnetic wave signal over the 
above-mentioned noncontact IC card. The above-mentioned control means judges 
whether the signal was received through the above-mentioned I/O means from the 
above-mentioned external host equipment, and when having received The signal 
judges a command or data, and the command will be executed if it is a command. If it 
is data, when having not transmitted and received through the above-mentioned 
electromagnetic wave signal transceiver means to the above-mentioned noncontact 
IC card It is the reader writer which judges whether the signal was received through 
the above-mentioned electromagnetic wave signal transceiver means from the 
above-mentioned noncontact IC card, and is characterized by transmitting the 
above-mentioned signal to the above-mentioned external host equipment through the 
above-mentioned I/O means when having received. 

[Claim 2] The reader writer according to claim 1 characterized by equipping the 
above-mentioned reader writer with the buffer means for storing temporarily the 
signal between the above-mentioned external host equipment and the 
above-mentioned noncontact IC card. 

[Claim 3] The reader writer according to claim 1 characterized by having a continuous 
transmission means for continuing and transmitting the signal to the above-mentioned 
noncontact IC card until the above-mentioned reader writer incorporated the signal 
from the above-mentioned external host equipment and there was a response from 
the above-mentioned noncontact IC card. 

[Claim 4] The reader writer according to claim 1 to which it is characterized by having 
an issue means to perform subsequent processing in the baud rate which transmitted 
the command one by one in two or more baud rates, and had the response from the 
above-mentioned noncontact IC card until the above-mentioned reader writer has the 
response from the above-mentioned noncontact IC card at the time of issue of the 
above-mentioned noncontact IC card and a recurrence line. 

[Claim 5] The reader writer according to claim 1 characterized by having an external 
noise incorrect reception prevention means for preventing that the above-mentioned 
reader writer receives an external noise accidentally with the electromagnetic wave 
signal from the above-mentioned noncontact IC card. 

[Claim 6] The reader writer according to claim 1 characterized by having a start flag 
setting means for setting the code prepared in the head of the above-mentioned 
electromagnetic wave signal as the value of a proper in order to show that the 
electromagnetic wave signal which the above-mentioned reader writer transmits is 
sent from the reader writer. 

[Claim 7] It is a non-contact IC card system for performing the communication link 
with external host equipment and a noncontact IC card. External host equipment, It 
has a reader writer for performing the communication link with a noncontact IC card, 



«» mi 

and the above-mentioned external host equipment and the above-mentioned 
noncontact IC card. An I/O means by which connect with the above-mentioned 
external host equipment electrically, and the above-mentioned reader writer outputs 
and inputs a bidirectional signal with the above-mentioned external host equipment, 
The control means which is electrically connected to the above-mentioned I/O means, 
and transmits the signal between the above-mentioned external host equipment and 
the above-mentioned noncontact IC card, Connect with the above-mentioned control 
means electrically, and it has an electromagnetic wave signal transceiver means for 
transmitting and receiving the bidirectional electromagnetic wave signal over the 
above-mentioned noncontact IC card. The above-mentioned control means judges 
whether the signal was received through the above-mentioned I/O means from the 
above-mentioned external host equipment, and when having received The signal 
judges a command or data, and the command will be executed if it is a command. If it 
is data, when having not transmitted and received through the above-mentioned 
electromagnetic wave signal transceiver means to the above-mentioned noncontact 
IC card It is the non-contact IC card system which judges whether the signal was 
received through the above-mentioned electromagnetic wave signal transceiver 
means from the above-mentioned noncontact IC card, and is characterized by 
transmitting the signal for the above-mentioned signal to the above-mentioned 
external host equipment through the above-mentioned I/O means when having 
received. 

[Claim 8] A change command for the above-mentioned external host equipment to 
change a setup of the above-mentioned noncontact IC card into the 
above-mentioned noncontact IC card through the above-mentioned reader writer, It 
has a command output means for outputting the END command for making the 
above-mentioned noncontact IC card into a sleep mode. The above-mentioned 
noncontact IC card receives the above-mentioned change command, and returns the 
activation result of the above-mentioned change command to the above-mentioned 
reader writer in a setup before modification. The non-contact IC card system 
according to claim 7 characterized by having a setting modification means for 
changing a setup of the above-mentioned noncontact IC card according to the 
above-mentioned change command after receiving the above-mentioned END 
command. 

[Claim 9] It is the non-contact IC card system according to claim 7 characterized by 
to have a buffer means to by_which the above-mentioned reader writer stores 
temporarily the signal transmitted to the high speed from the above-mentioned 
external host equipment, to store temporarily only the signal from the 
above-mentioned external host equipment in the above-mentioned buffer means, to 
transmit to the above-mentioned noncontact IC card, and to transmit the signal from 
the above-mentioned noncontact IC card to the above-mentioned external host 



equipment as it is, without storing. 

[Claim 10] The non-contact IC card system according to claim 7 characterized by 
establishing an incorrect reception prevention means to set the code prepared in the 
head of the above-mentioned electromagnetic wave signal when transmitting an 
electromagnetic wave signal from the above-mentioned reader writer, and the code 
prepared in the head of the above-mentioned electromagnetic wave signal when 
transmitting an electromagnetic wave signal from the above-mentioned noncontact IC 
card as a mutually different code, and to prevent incorrect reception. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with a reader writer for this invention to perform 
the communication link with a noncontact IC card, and the non-contact IC card 
system using it. 
[0002] 

[Description of the Prior Art] The connection diagram of the conventional 
non-contact IC card system is shown in drawing 21 . As shown in drawing 21 , the 
host equipments 1, such as a personal computer, communicate by connecting with the 
reader writer 2 for noncontact IC cards electrically by the communication lines 3, 
such as RS-232C. The reader writer 2 and a noncontact IC card 4 deliver 
[ moreover, ] and receive data by non-contact by the electromagnetic wave 5. The 
communication chart which showed the situation of communication of host equipment 
1 , the reader writer 2, and a noncontact IC card 4 to drawing 22 is shown. First, if host 
equipment 1 takes out directions of initiation of operation to the reader writer 2, the 
reader writer 2 will process creating the command to a noncontact IC card 4 etc., and 
will output a command to a noncontact IC card. A noncontact IC card 4 executes the 
command received from the reader writer 2, and returns it to the reader writer 2 by 
making a processing result into an activation result. The reader writer 2 processes the 
activation result received from the noncontact IC card 4, and returns it to host 
equipment 1 by making required information into a processing result. 
[0003] If there is no access from a noncontact IC card 4 after initiation of the reader 
writer 2 of operation at this time, the reader writer 2 will repeat the command to a 
noncontact IC card 4, and will continue creating and sending it until there is access 
from a noncontact IC card 4. The communication chart at that time is shown in 
drawing 27 . A noncontact IC card 4 is gradually moved in the arrow-head 9 direction 
of drawing 28 in the access area 8 in which the communication link with the reader 



writer 2 shown according to the two-dot chain line of drawing 28 is possible. ** of 
drawing 27 is a time of a noncontact IC card 4 being out of an access area 8 like ** of 
drawing 28 , and ** of drawing 27 shows the time of a noncontact IC card 4 entering in 
an access area 8 like ** of drawing 28 . 

[0004] The block diagram of the reader writer 2 and a noncontact IC card 4 is shown 
in drawing 26 . As shown in drawing 26 , the reader writer 2 and the noncontact IC 
card 4 are equipped with the transceiver antennas 2a and 4a, respectively. The 
transceiver antennas 2a and 4a transmit and receive an electromagnetic wave 5, and 
change an electromagnetic wave/electrical signal. Moreover, transceiver section 2b 
and 4b are electrically connected to the transceiver antennas 2a and 4a, respectively. 
Transceiver section 2b and 4b consist of UART etc., and perform strange recovery of 
an electrical signal, and conversion (S/P conversion) of a serial/parallel data. 
Moreover, control sections 2c and 4c are connected electrically, and 2d of I/O 
sections for performing two-way communication with host equipment 1 (referring to 
drawing 21 ) through a communication line 3 is further connected to control-section 
2c prepared in the reader writer 2 side electrically at transceiver section 2b and 4b f 
respectively. Control-section 2c by the side of the reader writer 2 delivers and 
receives the signal and data from transceiver section 2b and 2d of I/O sections, and 
control-section 4c by the side of a noncontact IC card 4 delivers and receives the 
signal and data from transceiver section 4b, and the whole is controlled, respectively. 
Furthermore, power supply section 2e is prepared in the reader writer 2, and 4d of 
cells is formed in the noncontact IC card 4. 

[0005] The modulation technique in transceiver section 2b and 4b is shown in drawing 
25 . A and B of drawing 25 show the signal wave form in the section of A and B of 
drawing 26 , respectively. As shown in drawing 25 , transceiver section 2b and 4b are 
using the ASK modulation technique which sets the time of there being a signal from 
the transceiver antennas 2a and 4a to 0, and sets the time of there being nothing to 1. 
[0006] The data configuration of the transmission data 10 in the communication link 
block and its communication link block between the reader writer 2 and a noncontact 
IC card 4 is shown in drawing 23 and drawing 24 . Drawing 24 is what showed the 
format at the time of delivering and receiving 1 byte of transmission data 10 by serial 
I / 0, and as shown in drawing 23 , it deals with that 1 byte of whose transmission data 
[ several bytes - dozens of bytes of ] 10 formed in the format of drawing 24 settled as 
a communication link block. First, drawing 24 is used and the data configuration of 1 
byte of transmission data 10 is explained. First, data 10b is attached to parity (even 
parity) bit 10c and stop bit 10d with an "H" output of 2 bits 8-bit delivery and after 
that in order from the low-ranking bit LSB to the bit MSB of a high order after 1-bit 
start bit 10a. Next, the communication link block shown in drawing 23 is explained. The 
start flag 12 which is the code which shows the head of a communication link block is 
formed in the head of a communication link block, and all codes until the code of the 



start flag 12 is received are set up so that it may be ignored. The start flag 12 is 
defined as FFH as shown in drawing 31 , or 00H. After the start flag 12, as mentioned 
above, several bytes - dozens of bytes of data 10 which it is a command and as a 
result of activation are formed, and, finally the checksum 14 is formed. It adds each 
cutting tool from the start flag 12 to this side of a checksum 14, a checksum 14 is the 
error detection code attached to the last of a communication link block, when an 
addition result exceeds 8 bits, omits a high order bit, uses only 8 bits of low order, and 
it takes the two's complement. 

[0007] Drawing 30 is the flow chart which showed the actuation at the time of 
receiving a communication link block. As shown in drawing 30 , the reader writer 2 
confirms whether to be the start flag 12 (to refer to drawing 23 ) in order to check 
whether it is data from a noncontact IC card 4, if a certain data are received (step 
S50) (step S51). When having received the start flag 12 is able to be checked, the 
reception of the transmission data 10 (refer to drawing 23 ) which comes after that is 
begun (step S52). 
[0008] 

[Problem(s) to be Solved by the Invention] In the conventional non-contact IC card 
system constituted as mentioned above Since the reader writer 2 created the 
command to a noncontact IC card 4 etc. or was performing various processings of 
processing the activation result received from the noncontact IC card 4, and 
transmitting only required information to host equipment 1 , When the application and 
the baud rate of a noncontact IC card 4 or host equipment 1 were changed, according 
to it, the technical problem that the software of the reader writer 2 had to be changed 
was in whenever [ the ]. 

[0009] Moreover, since the reader writer 2 was carrying out by having repeated 
processing of creating the command to a noncontact IC card 4 and had transmitted 
data to the noncontact IC card 4 in the conventional non-contact IC card system until 
there was a response from a noncontact IC card 4, whenever it took out the command 
from host equipment 1 once as were mentioned above, and shown in drawing 27 , the 
load concerning the reader writer 2 was large. 

[0010] Furthermore, as mentioned above, the reader writer 2 will start reception of a 
communication link block, after it checks whether it is the start flag 1 2 formed in the 
head of the communication link block transmitted from the noncontact IC card 4, if 
the data based on an electromagnetic wave are received. Namely, although the reader 
writer 2 is set up so that other data may be disregarded until the start flag 12 comes 
Since the start flag 12 was defined as the signal wave form of a simple fixed pattern 
like FFH or 0OH as shown in drawing 31 as mentioned above, When the reader writer 2 
received a noise, since a noise came by fixed spacing in many cases, it might mistake 
the noise for the above-mentioned start flag 12. In such a case, since the noise was 
mistaken for the start flag 1 2 even if a right communication link block is received after 



a noise, it might be said that data shifted, and were received and it will become 
impossible only for the part to receive data correctly. 

[0011] Moreover, in the conventional non-contact IC card system, the code of 00H 
was written in the intact section of the memory of a noncontact IC card, commo data 
is that of a lifting or a cone about day TABAKE by the side of a high order bit, and 00H 
changed themselves into 80H or COH in many cases, for example. In that case, since 
it is calculated only using 8 bits of low order, if the multiple individual of 2 came [ 80H ] 
and several double 4 came [ COH ], since a checksum's [ the time of the multiple 
individual of 2 or 4 and ] 00H corresponded, detection of an error was difficult for the 
checksum. 

[0012] Moreover, it sets to the conventional non-contact IC card system. As shown in 
drawing 29 , when changing the carrier frequency and baud rate of a noncontact IC 
card 4 Since a noncontact IC card 4 will perform it and will return it with the baud rate 
after changing an activation result shortly after it receives a change command from 
the reader writer 2 Although the reader writer 2 also needed to be changed according 
to the noncontact IC card 4 by the time the activation result from a noncontact IC 
card 4 was returned to the reader writer 2 The modification timing was difficult, and 
modification of the reader writer 2 did not meet the deadline, but it occurred 
frequently that the activation result from a noncontact IC card 4 is unreceivable. 
[0013] Furthermore, when performing the recurrence line of a noncontact IC card 4, 
the baud rates between the system by which the noncontact IC card 4 was used 
before, and the reader writer 2 and a noncontact IC card 4 may differ, and the 
recurrence line of the noncontact IC card 4 was not able to be carried out in the 
above-mentioned conventional non-contact IC card system in that case. For example, 
since after issue is 19200BPS when a baud rate publishes the noncontact IC card of 
9600BPS to 19200BPS, in the system which can be published only by 9600BPS, the 
recurrence line of the noncontact IC card 4 of 19200BPS after issue is not made. 
Therefore, after the operator sent the command which changes a baud rate into the 
reader writer 2 from host equipment 1 each time in such a case and changed the baud 
rate of the reader writer 2 into it, the recurrence line had to be tried once again. 
[0014] While mitigating the load which is made in order that this invention may solve 
the above technical problems, and is applied to a reader writer It can respond, when 
the application and the baud rate of a noncontact IC card or host equipment 1 are 
changed. And can prevent the various communication link errors by the timing mistake 
at the time of baud rate modification, a noise, etc., and actuation of the operator at 
the time of being the recurrence line of a noncontact IC card is easy. Communicative 
convenience and dependability aim at obtaining highly the non-contact IC card system 
using the reader writer and it which can accelerate communicative. 
[0015] 

[Means for Solving the Problem] The I/O means which is a reader writer for invention 



of claim 1 to perform the communication link with external host equipment and a 
noncontact IC card, is electrically connected to external host equipment in view of the 
above-mentioned purpose, and outputs and inputs a bidirectional signal with external 
host equipment, The control means which is electrically connected to an I/O means 
and transmits the signal between external host equipment and a noncontact IC card, 
Connect with a control means electrically and it has an electromagnetic wave signal 
transceiver means for transmitting and receiving the bidirectional electromagnetic 
wave signal over a noncontact IC card. A control means judges whether the signal was 
received through the I/O means from external host equipment, and when having 
received The signal judges a command or data, and the command will be executed if it 
is a command. If it is data, when having not transmitted and received through an 
electromagnetic wave signal transceiver means to a noncontact IC card It judges 
whether the signal was received through the electromagnetic wave signal transceiver 
means from the noncontact IC card, and when having received, it is the reader writer 
characterized by transmitting the signal to external host equipment through an I/O 
means. 

[0016] According to invention of claim 2, the reader writer equipped with the buffer 
means for storing temporarily the signal between external host equipment and a 
noncontact IC card is obtained. 

[0017] If invention of claim 3 is caused, the reader writer equipped with the 
continuous transmission means for continuing and transmitting the signal to a 
noncontact IC card will be obtained until it incorporates the signal from external host 
equipment and there is a response from a noncontact IC card. 

[0018] According to invention of claim 4, a sequential setup is carried out, a command 
is transmitted to two or more baud rates, and the reader writer equipped with an issue 
means to perform subsequent processing in a baud rate with the response from a 
noncontact IC card is obtained until there is a response from a noncontact IC card at 
the time of issue of a noncontact IC card and a recurrence line. 

[0019] According to invention of claim 5, the reader writer equipped with the external 
noise incorrect reception prevention means for preventing receiving an external noise 
accidentally with the electromagnetic wave signal from a noncontact IC card is 
obtained. 

[0020] In order to show that the electromagnetic wave signal to transmit is sent from 
the reader writer according to invention of claim 6, the reader writer equipped with the 
start flag setting means for setting the code prepared in the head of an 
electromagnetic wave signal as the value of a proper is obtained. 

[0021] It is a non-contact IC card system for invention of claim 7 to perform the 
communication link with external host equipment and a noncontact IC card. External 
host equipment, The I/O means which it has a reader writer for performing the 
communication link with a noncontact IC card, and external host equipment and a 



noncontact IC card, and a reader writer is electrically connected to external host 
equipment, and outputs and inputs a bidirectional signal with external host equipment, 
The control means which is electrically connected to an I/O means and transmits the 
signal between external host equipment and a noncontact IC card, Connect with a 
control means electrically and it has an electromagnetic wave signal transceiver 
means for transmitting and receiving the bidirectional electromagnetic wave signal 
over a noncontact IC card. A control means judges whether the signal was received 
through the I/O means from external host equipment, and when having received The 
signal judges a command or data, and the command will be executed if it is a command. 
If it is data, when having not transmitted and received through an electromagnetic 
wave signal transceiver means to a noncontact IC card It judges whether the signal 
was received through the electromagnetic wave signal transceiver means from the 
noncontact IC card, and when having received, it is the non-contact IC card system 
which transmits the signal to external host equipment through an I/O means. 
[0022] A change command for external host equipment to change a setup of a 
noncontact IC card into a noncontact IC card through a reader writer according to 
invention of claim 8, It has a command output means for outputting the END command 
for making a noncontact IC card into a sleep mode. A noncontact IC card receives a 
change command and returns the activation result of a change command to a reader 
writer in a setup before modification. After receiving the END command, a 
non-contact IC card system equipped with the setting modification means for 
changing a setup of a noncontact IC card according to a change command is obtained. 
[0023] According to invention of claim 9, it has a buffer means to store temporarily 
the signal transmitted to the high speed from external host equipment, only the signal 
from external host equipment is temporarily stored in a buffer means, it transmits to a 
noncontact IC card, and the non-contact IC card system transmitted to external host 
equipment as it is, without storing the signal from a noncontact IC card is obtained. 
[0024] The code which is prepared in the head of the electromagnetic wave signal 
when transmitting an electromagnetic wave signal from a reader writer according to 
invention of claim 10, and the code prepared in the head of the electromagnetic wave 
signal when transmitting an electromagnetic wave signal from a noncontact IC card 
are set as a mutually different code, and the non-contact IC card system which 
established an incorrect reception prevention means to prevent incorrect reception is 
obtained. 
[0025] 

[Function] In the reader writer and non-contact IC card system of claim 1 constituted 
as mentioned above and claim 7 The control means prepared in the reader writer 
judges whether the signal was received through the I/O means from external host 
equipment, and when having received The signal judges a command or data, and the 
command will be executed if it is a command. It judges whether when it was data and 



had not transmitted and received through an electromagnetic wave signal transceiver 
means to a noncontact IC card, the signal was received through the electromagnetic 
wave signal transceiver means from the noncontact IC card, and when having received, 
the signal is transmitted to external host equipment through an I/O means. 
[0026] According to invention of claim 2, when the baud rates between the baud rate 
between external host equipment and a reader writer, a reader writer, and a 
noncontact IC card differ, the signal between external host equipment and a 
noncontact IC card is stored temporarily. 

[0027] According to invention of claim 3, a noncontact IC card is followed in the signal, 
and it transmits to a noncontact IC card until a reader writer incorporates the signal 
from external host equipment once and there is a response from a noncontact IC card. 
[0028] According to invention of claim 4, at the time of issue of a noncontact IC card 
and a recurrence line, a sequential setup is recarried out, a command is transmitted to 
a noncontact IC card, and subsequent processing is performed to two or more baud 
rates in the baud rate which had a response from the noncontact IC card. 
[0029] According to invention of claim 5, it prevents receiving an external noise 
accidentally with the signal from a noncontact IC card. 

[0030] Since the reader writer is equipped with the start flag setting means for setting 
the start flag which is the code prepared in the head of the electromagnetic wave 
signal to send as the value of a proper according to invention of claim 6, when two or 
more reader writers are used, it can discriminate whether it is the electromagnetic 
wave signal sent from which reader writer from the value of a start flag. 
[0031] According to invention of claim 8, even if a noncontact IC card receives a 
change command through a reader writer from external host equipment, actually 
changing returns an activation result to a reader writer, and after receiving the END 
command, it performs it. 

[0032] According to invention of claim 9, when the baud rate between external host 
equipment and a reader writer is very high-speed, after a reader writer stores the 
signal from external host equipment temporarily, sequential transmission is carried out 
at a noncontact IC card, and the signal from a noncontact IC card is transmitted to 
host equipment as it is, without storing. 

[0033] The start flag when transmitting an electromagnetic wave signal from a reader 
writer according to invention of claim 10, Since an incorrect reception prevention 
means by which the start flag was set as a mutually different code was established 
when transmitting an electromagnetic wave signal from a noncontact IC card Even 
when two or more reader writers adjoin and are installed, it prevents that a reader 
writer mistakes the electromagnetic wave signal from other reader writers for the 
signal from a noncontact IC card, and receives. 
[0034] 
[Example] 



The host equipment 1 in the non-contact IC card system in the example 1 of this 
invention, the reader writer 20, and the communication chart that showed the 
situation of communication between noncontact IC cards 4 are shown in example 1 . 
drawing 1 . Since host equipment 1 , the reader writer 20, and the condition of having 
connected the noncontact IC card 4 are the same as above-mentioned drawing 21 , it 
explains briefly here. As shown in drawing 1 , host equipment 1 and the reader writer 
20 are electrically connected by the communication lines 3, such as RS-232C, and the 
reader writer 20 and a noncontact IC card 4 communicate by non-contact by the 
electromagnetic wave 5. Next, actuation is explained. As shown in drawing 1 , when 
there is transmit data 10 (command to a noncontact IC card 4) to send to a 
noncontact IC card 4 from host equipment 1, the number code 22 of transmit data 
which showed the number of those transmit data 10 is added to the head of the 
transmit data train which consisted of those transmit data 10, and it sends to the 
reader writer 20. Only the number shown in the number code 22 of transmit data 
receives transmit data 10, is changed into an electromagnetic wave signal, and the 
reader writer 20 outputs it to a noncontact IC card 4. When receiving from a 
noncontact IC card 4, the reader writer 20 restores to the received data 10 received 
from the noncontact IC card 4, and sends them to host equipment 1. 
[0035] Moreover, it will be performed and reader writer 20 self will also return an 
activation result to host equipment 1, if it has a command for controlling the reader 
writer 20 and commands, such as a carrier frequency and modification of a baud rate, 
are sent from host equipment 1 . The data sent from host equipment 1 define it as 
transmit data or a command being a command if the contents of the number code 22 
of transmit data become zero. When host equipment 1 transmits a command, as 
shown in drawing 1 , the code 23 which shows a command parameter etc. if needed 
after command code 1 1 may be attached. Moreover, what is necessary is to return a 
read-out value, when the command from host equipment 1 is a read-out command of 
a register, and just to return 00H, in order to show that activation of a command was 
completed when other when the reader writer 20 returns the activation result of the 
command from host equipment 1 to host equipment 1. 

[0036] In the reader writer 20 of this invention, without performing processing of 
creating the command to a noncontact IC card 4 like the above-mentioned 
conventional example, only a strange recovery and serial/parallel conversion of a 
transmitted and received data are performed, and data are transmitted and received. 
[0037] The block diagram of the reader writer 20 of this invention and a noncontact IC 
card 4 is shown in drawing 3 . As shown in drawing 3 , the reader writer 20 and the 
noncontact IC card 4 are equipped with the transceiver antennas 20a and 4a, 
respectively. The transceiver antennas 20a and 4a transmit and receive an 
electromagnetic wave 5, and change an electromagnetic wave/electrical signal. 
Moreover, the transceiver sections 20b and 4b are electrically connected to the 



transceiver antennas 20a and 4a, respectively. The transceiver sections 20b and 4b 
consist of UART etc., and perform strange recovery of an electrical signal, and 
conversion (S/P conversion) of a serial/parallel data. The transceiver antennas 20a 
and 4a and the transceiver sections 20b and 4b constitute the electromagnetic wave 
signal transceiver means for transmitting and receiving a bidirectional electromagnetic 
wave signal. Moreover, control sections 20c and 4c are connected electrically, and 
20d of I/O sections for performing two-way communication with host equipment 1 
(referring to drawing 21 ) through a communication line 3 is further connected to 
control-section 20c prepared in the reader writer 20 side electrically at the 
transceiver sections 20b and 4b, respectively. Control-section 20c by the side of the 
reader writer 20 delivers and receives the signal and data from transceiver section 
20b and 20d of I/O sections, and control-section 4c by the side of a noncontact IC 
card 4 delivers and receives the signal and data from transceiver section 4b, and the 
whole is controlled, respectively. Furthermore, as shown in drawing 3 , power supply 
section 20e is prepared in the reader writer 20, and 4d of cells is formed in the 
noncontact IC card 4. Moreover, control-section 20c of the reader writer 20 of this 
invention stores temporarily CPU 20c 1, the memory 20c2 which stored the program 
which controls actuation of CPU20c1, and commo data, or consists of buffer memory 
20c3 used as work-piece memory for program actuation. 

[0038] In addition, although the case where buffer memory 20c3 was formed in 
control-section 20c of the reader writer 20 was described in this example In this case, 
it may not restrict, you may prepare in transceiver section 20b or 20d of I/O sections, 
and it prepares separately, and you may make it connect with transceiver section 20b, 
20d of I/O sections, control-section 20c, etc. electrically using an internal bus (not 
shown) etc. 

[0039] An outline flowchart is shown in drawing 2 . First, the reader writer 20 performs 
initial setting (step S1), next if required, the check of host equipment 1 and a 
handshake will be performed (step S2). It checks whether the check of a handshake is 
in the condition in which the communication link with host equipment 1 is possible, and 
you may make it return 1 byte of data received from host equipment 1 to a host as the 
approach, for example, and identification code is beforehand set as the reader writer 
20, and you may make it transmit it to host equipment 1. Next, the reader writer 20 
checks whether data have been received from host equipment 1 (step S3). Since the 
reader writer 20 is set up here so that priority may be given to the executive 
operation of the data (transmit data and command) from host equipment 1 over 
processing of the transmit data from a noncontact IC card 4 and it may be performed, 
When data are received from host equipment 1 The contents of the number code 22 
of transmit data prepared in the head of data by whether it is "0" The received data 
check a command or transmit data (step S4), if it is a command, it will be performed, 
and if it is delivery (step S5) and transmit data about an activation result at host 



equipment 1, it will be transmitted to a noncontact IC card 4 (step S6). Moreover, in 
step S3, when having not received data from host equipment 1 is checked, it checks 
whether data have been received from the noncontact IC card 4 (step S7). When data 
are received from a noncontact IC card 4, the received data are transmitted to host 
equipment 1 (step S8). What is necessary is here, just to set up so that it may return 
to step S3 when a communication link error occurs, as you may set up so that the 
communication link error in data reception may be detected in step S7, and shown in 
drawing 2 in that case. Furthermore, you may make it change whether a command 
detects a communication link error. 

[0040] moreover, the buffer memory 20c3 for the reader writer 20 of this invention to 
buffer the transmit data from host equipment 1, and the received data from a 
noncontact IC card 4 — **** — when the baud rate between host equipment 1 and 
the reader writer 20 differs from the baud rate between the reader writer 20 and a 
noncontact IC card 4, regardless of the difference in a baud rate, data can be 
transmitted [ since it is ] and received to a noncontact IC card 4. The flow chart when 
buffering is shown in drawing 4 . The same sign as drawing 2 is given to the step which 
performs the same processing as drawing 2 , and explanation is omitted. The 
procedure when receiving data from host equipment 1 is explained first. When it is 
checked that the data received from host equipment 1 are transmit data (step S4), 
the reader writer 20 puts it into the buffer one by one, receiving every 1 byte of 
transmit data (step S1 1). (step S10) Moreover, it checks a fixed period whether data 
are contained in the buffer at it and coincidence (step S12), if there are data, it will be 
transmitted to a noncontact IC card 4 (step S13, step S14), and if there are no data in 
a buffer, it will check that it has been finished from host equipment 1 whether 
receiving the data of the number shown in the number code 22 of transmit data (step 
S15). When having finished receiving, it returns and pulls to step S10, and continuation 
reception is performed, and in having finished receiving, it returns to processing of 
step S3. 

[0041] Next, the procedure when receiving data from a noncontact IC card 4 is 
explained. The reader writer 20 puts it into the buffer one by one, receiving every 1 
byte of data from a noncontact IC card 4 (step S1 7). (step S1 6) Moreover, it checks a 
fixed period whether data are contained in the buffer at it and coincidence (step S18) f 
if there are data, it will be transmitted to host equipment 1 (step S1 9, step S20), and if 
there are no data, it will return to processing of step S3. 

[0042] Thus, in the reader writer 20 of this invention, when receiving transmit data 
from host equipment 1, while 1 byte receives at a time, also when coming to transmit 
to a noncontact IC card 4 and receiving from a noncontact IC card 4, while 1 byte 
receives at a time from a noncontact IC card 4, it comes to transmit to host 
equipment 1. The baud rate between host equipment 1 and the reader writer 20 like 
[ in ** of drawing 5 , and ** ] as a result therefore, by 9600BPS Since the direction of 



the data transmission between the reader writer 20 and a noncontact IC card 4 is a 
high speed when the baud rates between the reader writer 20 and a noncontact IC 
card 4 are 19200BPS The reader writer 20 does not buffer the data received from 
host equipment 1, but transmits to a noncontact IC card 4, and it operates so that the 
data received from the noncontact IC card 4 may be buffered and it may transmit to 
host equipment 1 one by one. As for ** and ** of drawing 5 , the case, a low speed 
[ the data transmission between the reader writer 20 and a noncontact IC card 4 ], is 
shown conversely, it buffers at the time of ** and data are transmitted at the time of 
**, without buffering. 

[0043] As mentioned above, since it was made not to give the processing facility of a 
command or a transceiver result to a noncontact IC card 4 to the reader writer 20, 
even if the application of a noncontact IC card 4 and host equipment 1 is changed, it is 
not necessary to change the software of the reader writer 20 and, and since actuation 
of the reader writer 20 is also simple, it is easy to understand it, therefore it becomes 
easy to make the program of host equipment 1. 

[0044] example 2. — in this example, as the continuation data transmitting command 
which is a continuous transmission means is given to the command of the reader 
writer 20 of an example 1, the load of host equipment 1 is mitigated to it. The 
communication chart in this example is shown in drawing 7 . Taking out a command 
must be continued to a noncontact IC card 4 until there is a noncontact IC card 4 to 
a response, since it is gradually moved in the direction of an arrow head 9 as it was 
shown in drawing 28 , if it was not installed in the access area 8 when, as for a 
noncontact IC card 4, the reader writer 20 to a command was sent, and it enters in 
the access area 8 from the outside of an access area 8. Since the reader writer 2 was 
carrying out by having repeated processing of creating the command to a noncontact 
IC card 4 and had transmitted data to the noncontact IC card 4 in the conventional 
example mentioned above until there was a response from a noncontact IC card 4, 
whenever it took out the command from host equipment 1 once as shown in drawing 
27 , the load concerning the reader writer 2 was large. Moreover, in an example 1, in 
order to send data to the reader writer 20 from repeat host equipment 1 until there is 
a response from a noncontact IC card 4 whenever it takes out a command from host 
equipment 1 once as shown in drawing 6 , a load is applied to host equipment 1. 
Furthermore, when the baud rate between host equipment 1 and the reader writer 20 
(9600BPS) is later than the baud rate between the reader writer 20 and a noncontact 
IC card 4 (19200BPS), as shown in drawing 10 Data spacing when sending data 
repeatedly until there is a response from a noncontact IC card 4 Even if the baud rate 
between the reader writer 20 and a noncontact IC card 4 is quick After all, it becomes 
the transmission speed between host equipment 1 and the reader writer 20, between 
after the reader writer 20 transmits data to a noncontact IC card 4 until it receives 
the following data from host equipment 1 becomes useless, and effectiveness is bad. 



[0045] Then, the continuation data transmitting command was given to the reader 
writer 20, and it was made the reader writer 20 have incorporated the data from host 
equipment 1 once, and for the reader writer 20 to continue outputting data 
continuously thereby, in this example, until there was a response from a noncontact 
IC card 4. Since the data from host equipment 1 are incorporated once, the reader 
writer 20 can make a data transmission rate the transmission speed between the 
reader writer 20 and a noncontact IC card 4 (19200BPS), and since data spacing ends 
by the width of face of a stop bit, it can make it very efficient compared with the case 
of above-mentioned drawing 10 . 

[0046] The configuration of a communication link block of the data in this example is 
shown in drawing 8 . The contents are set to "0", in order that the number code 22 of 
transmit data may be first formed in the head like the example 1 and a communication 
link block in case host equipment 1 transmits data to the reader writer 20 may show 
that data are a command. Next, the continuation data transmitting command code 25 
which shows directions for the reader writer 20 to transmit data continuously is 
formed, and the transmitting spacing code 26 which shows transmitting spacing for 
the reader writer 20 to transmit data continuously further is formed. After that, the 
same communication link block (refer to drawing 1 ) as an example 1 is established. 
The configuration of the communication link block which the reader writer 20 
transmits to a noncontact IC card 4 is the same as an example 1 , as shown in drawing 
8 . 

[0047] The flow chart in this example is shown in drawing 9. If a continuation data 
transmitting command is transmitted from host equipment 1 with the communication 
link block of a configuration of having been shown in drawing 8 , the reader writer 20 
will check that it is a command according to the contents of the number code 22 of 
transmit data (step S4), and will transmit data to a noncontact IC card 4 (step S25). If 
it checks whether there is any response from a noncontact IC card 4 (step S26) and 
there is no response, data will be repeatedly transmitted until there is a response 
(step S25, step S26). If the response from a noncontact IC card 4 can be checked 
(step S26), it will be returned to host equipment 1 (step S27). 

[0048] As example 3. **** of was done, it sets for the conventional example. Since a 
noncontact IC card 4 will perform it and will return it with the baud rate after changing 
an activation result shortly after it receives a change command when changing the 
carrier frequency and baud rate of a noncontact IC card 4 as shown in drawing 29 
Although the reader writer 2 also needed to be changed according to the noncontact 
IC card 4 by the time the activation result from a noncontact IC card 4 was returned 
to the reader writer 2 Since it occurred frequently that that modification timing is 
difficult and modification of the reader writer 2 does not meet the deadline, this 
example When changing a carrier frequency and a baud rate, the activation result after 
change command activation is transmitted with the baud rate before modification, and 



a noncontact IC card is equipped with a setting modification means to change a baud 
rate etc. just before being in sleeping, if the END command is received. The timing 
chart in this example is shown in drawing 1 1 . First, the case of Example 1 of drawing 
1 1 is explained. If the END command which shows communication termination is sent 
from the reader writer 20 just after a change command, a noncontact IC card 4 will 
perform modification of a baud rate etc. at the T1 1 time just before being in sleeping, 
after returning the activation result after change command activation to the reader 
writer 20 with a baud rate as it is, without changing a baud rate etc. immediately. Host 
equipment 1 transmits the change command for changing the reader writer 20 to the 
reader writer 20, after receiving the activation result through the reader writer 20. 
Moreover, as shown in Example 2 of drawing 1 1 , when the END command does not 
come just after a change command, a noncontact IC card 4 waits for reception of the 
END command, and is made to change a baud rate etc. at the T12 time just before 
being in sleeping without changing a baud rate etc. until the END command comes, 
even if it receives a change command. Host equipment 1 transmits the change 
command for changing the reader writer 20 to the reader writer 20, after transmitting 
the END command to the reader writer 20. In this example, since the baud rate etc. 
was changed just before being in sleeping when the activation result after change 
command activation was returned to the reader writer 20 with the baud rate before 
modification and the END command was sent, preparation (modification of a baud rate 
etc.) for the reader writer 20 to receive the activation result from a noncontact IC 
card may meet the deadline. Moreover, development of the software of host 
equipment 1 is also made easy to perform. 

[0049] When performing issue of the example 4. noncontact IC card 4 or a recurrence 
line, the baud rates between the system by which the noncontact IC card 4 was used 
before, and the reader writer 20 and a noncontact IC card 4 may differ, and the 
recurrence line of a noncontact IC card 4 was not able to be carried out in the 
above-mentioned conventional example in that case. For example, since after issue is 
19200BPS when a baud rate publishes the noncontact IC card of 9600BPS to 
19200BPS, in the system which can be published only by 9600BPS, the recurrence 
line of the noncontact IC card 4 of 19200BPS after issue is not made. Therefore, after 
an operator sends the command which changes a baud rate into the reader writer 2 
from host equipment 1 in such a case and making a setup of the baud rate of the 
reader writer 2 change into it, the recurrence line had to be tried once again. This 
example is equipped with the issue means which the reader writer 20 transmitted to 
the noncontact IC card 4 with some kinds of baud rates at the time of issue, and 
raises the convenience at the time of issue, and actuation of an operator is made to 
mitigate. The flow chart of this example is shown in drawing 1 2 , and the 
communication chart in this example is shown in drawing 13 . As shown in drawing 12 
and drawing 13 , first, the reader writer 20 is set for example, as 9600BPS (step S30), 
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and an issue command is transmitted with the baud rate of 9600BPS (step S31). It 
checks whether there is any response from a noncontact IC card 4 (step S32), and if 
there is nothing, the reader writer 20 will be re(step S33) set as other baud rates, for 
example, 19200BPS, and an issue command will be transmitted once again (step S34). 
Thus, if the reader writer 20 is carrying out issue processing with some kinds of baud 
rates, as for the issue recurrence line of a noncontact IC card, actuation of an 
operator can make [ an operator ] it quickly what is necessary just be for the 
noncontact IC card 4 not to be conscious of issue or a recurrence line, and to only 
install a noncontact IC card 4 in an access area 8. 

[0050] example 5. — this example — the data transmission rate between host 
equipment 1 and the reader writer 20 — very much — a high speed — it is — 
software like the flow of drawing 4 — if — correspondence is made possible when 
processing of the reader writer 20 does not meet the deadline. The flow chart in this 
example is shown in drawing 14 . Although data were transmitted to the noncontact IC 
card, checking whether the reader writer 20 receives every 1 byte of data from host 
equipment 1, and data are in a buffer in the flow of drawing 4 In this example, since 
data are transmitted very much to a high speed from host equipment 1 Since 
processing like drawing 4 cannot be performed, as shown in drawing 14 , the transmit 
data from host equipment 1 Several transmit data minutes, Once it buffers in buffer 
memory 20c3 (refer to drawing 3 ) (steps S40 and S41), it transmits to a noncontact 
IC card 4 (step S42). Moreover, the received data from a noncontact IC card 4 are 
returned to host equipment 1 as it is, without 1 byte's receiving at a time and buffering 
(step S44). furthermore, since it has set up with 2-bit "H" stop bit 10d (refer to 
drawing 24 ) as mentioned above, the received data from a noncontact IC card 4 are 
considered as termination, when "H" more than a triplet comes (steps S45 and S46) 
— a definition is given like. Since it seems that the reader writer 20 is operating like 
an example 1 from host equipment 1 even when the transmission rate from host 
equipment 1 is high-speed if it does in this way, it is not necessary to change 
processing of host equipment 1. 

[0051] Although the example which transmits data was shown in the noncontact IC 
card 4 after buffering the transmit data from host equipment 1 several transmit data 
minutes, it does not restrict in this case but may be made to perform processing 
which buffers the transmit data from host equipment 1 several transmit data minutes, 
and processing which transmits data to a noncontact IC card 4 one by one in parallel 
to coincidence. Furthermore, in the case of the reader writer 20 with UART 
(transceiver section) which cannot have or use the function which carries out the 
monitor of the stop bit during reception (RXBUSY), it is good also considering the 
case where data do not come the definition of the completion of reception not "H" of 
a triplet but more than 1-byte spacing (RXREADY is seen) as mentioned above, as the 
completion of reception. By this approach, it can respond to high-speed transmission 



by the operation of the same reader writer as an example 1. 

[0052] Although other data are set up so that it may ignore until the start flag 12 
comes as the example 6. reader writer showed the flow to drawing 30 also in the 
conventional example When the reader writer 2 received a noise since the start flag 
was defined as FFH or 00H (refer to drawing 31 ) as conventionally mentioned above, 
since a noise came by fixed spacing in many cases, it might mistake the noise for the 
above-mentioned start flag. In such a case, even if a right communication link block is 
received after a noise, since the noise is mistaken for the start flag, data shift, and are 
received and only the part is not received correctly. Therefore, in this example, a start 
flag is the thing equipped with an external noise incorrect reception prevention means 
by which it was made to set to a complicated code which does not become a fixed 
pattern as much as possible, for example, ASH as shown in drawing 15 , 5AH(s) f etc., 
and, thereby, can improve dependability. 

[0053] example 7. — as shown in the flow chart of drawing 16 , in case this example 
makes a start flag not only one piece but two pieces or more and receives data as an 
external noise incorrect reception prevention means further, as it checks a start flag 2 
times or more, it prevents receiving a noise as a start flag accidentally. According to 
this example, it can prevent receiving as a start flag accidentally [ noise ] more 
certainly, and dependability can be improved further. 

[0054] example 8. — this example establishes an incorrect reception prevention 
means by which data were set as a mutually different code to the start flag when 
transmitting the start flag when transmitting data to the reader writer 20 from a 
noncontact IC card 4 to a noncontact IC card 4 from the reader writer 20. An 
incorrect reception prevention means may be formed in a noncontact IC card 4, and 
you may make it form it in the reader writer 20. [ when two or more reader writers 20 
adjoin and are installed in this example, for example ] the reader writer 20 Since the 
data sent from other reader writers 20 or the data sent from the noncontact IC card 4 
can be distinguished from the code of a start flag It can prevent mistaking the data 
from other reader writers 20 for the data from a noncontact IC card 4, and 
incorrect-receiving, and only the data from a noncontact IC card 4 can be received 
correctly. Furthermore, as long as the direction set as a complicated code which does 
not become a fixed pattern as much as possible is desirable and required also in this 
example since it can prevent mistaking an external noise for a start flag and receiving 
as the above-mentioned example 6 described each start flag, you may make it form 
two or more start flags, as the example 7 showed. 

[0055] example 9. — this example forms a start flag setting means by which the start 
flag transmitted from each reader writer 20 was set as a code different, respectively 
in the reader writer 20 in consideration of the case where two or more reader writers 
20 are used etc. It is necessary to operate also with the start flag from which reader 
writer 20 as a noncontact IC card 4 or host equipment 1 at this time. In this example, 



since it is set as the code from which the start flag from each reader writer 20 differs, 
respectively, the received data can distinguish a noncontact IC card 4 or host 
equipment 1 from the code of what has been transmitted from which reader writer 20, 
or a start flag. Moreover, since it can distinguish which reader writer 20 is transmitting 
the present data from the received start flag, the timing of transmission between each 
reader writer 20 is easily controllable. For example, the timing of the mutual 
transmission between each reader writer 20 can be adjusted easily, and can be 
controlled as it is made not to perform transmission from other reader writers 20 
since one reader writer 20 is present data transmitting, or it is made to perform 
transmission from other reader writers 20, after the transmission from the reader 
writer 20 under present data transmission finishes. 

[0056] example 10. — this example writes codes other than 00H in the intact section 
of a noncontact IC card. Also in the reader writer of this invention, the ASK 
modulation is performed like the conventional example. An ASK modulation is a lifting 
and a cone about day TABAKE, when the distance between the reader writer 20 and a 
noncontact IC card 4 is in the last minute of an access area 8 (refer to drawing 28 ), 
since it is the existence of an electric wave and "0" of data and "1 " are distinguished, 
as shown in drawing 25 . Moreover, for the LSB side which comes immediately after a 
start bit since reception initiation is not carried out if a start bit is not detected, that 
it is comparatively easy to receive, since there is an inclination which is hard to 
receive and becomes, about day TABAKE, the high order bit by the side of MSB is a 
lifting consequently, and 00H are [ the reader writer 20 / the MSB side ] BAKE 
**************** to 80H or C0H. Conventionally, since the data memory in a 
noncontact IC card 4 had set the intact section as 00H and it communicated 00H 
continuously in many cases, BAKE ************ was [ O0H ] in 80H or C0H 
frequently. Furthermore, since the checksum's [ the time of coming and checksum 
14 ] of 2 or several double 4 00H corresponded as a computer treats data by the 
multiple individual of 4 in many cases, and it is shown in drawing 17 , if the multiple 
individual of 2 comes [ 80H ] and several double 4 comes [ C0H ], since a checksum is 
calculated only using 8 bits of low order, detection of an error was difficult. According 
to this example, since the intact section of data memory wrote in codes other than 
00H, when day TABAKE occurs, most possibility that a checksum is in agreement 
cannot be found, and can improve detection of an error. 

[0057] example 11. — in this example, the checksum for checking the checksum of 
the whole communication link block and the contents for every transmit data 10 for a 
checksum 14 and a checksum are further prepared in a duplex, and the error 
detection force is raised. Although 1 byte of checksum was only provided at the last 
of a communication link block as conventionally shown in drawing 23 , he is trying to 
prepare checksum 14A in this example, each [, such as a card number, a name, and 
the date of issue, ] transmit data 10 of every, as shown in drawing 18 . In case 



checksum 14A for every transmit data 10 writes each transmit data 10 in a 
noncontact IC card 4, the reader writer 20 calculates it, and it is attached to the last 
of each transmit data 10. Since it adds altogether each cutting tool from the start flag 
12 to this side of the checksum 14 of the whole communication link block and 
calculates him from the value also including checksum 14A for every transmit data 10, 
even if the checksum 14 of the whole communication link block does not change 
especially the application software of a noncontact IC card 4, the double check of a 
checksum is easily possible for it. Moreover, since it treats every transmit data 10 in 
many cases in the case of a communication link, if checksum 14A is prepared for 
every transmit data, error detection of each transmit data can be performed easily. 
[0058] As shown in example 12. drawing 20 , the reader writer 20 is placed near a 
display or the switching power supply. If the reader writer 20 has received the noise at 
the time of a system startup, since communication with a noncontact IC card 4 may 
be unable to carry out normally, it sets in this example. When the reader writer 20 has 
received the noise at the time of a system startup, system starting is stopped, and as 
shown in drawing 20 , the error message which rises to the output unit (display) 30 of 
host equipment 1, and tells a termination is shown. What the reader writer 20 received 
the received data or noise from a noncontact IC card 4 Since it can be recognized as 
it being a noise if the reader writer 20 has received a certain data when no commands 
are sent to the noncontact IC card 4 What is necessary is to judge that the reader 
writer 20 has received the noise and just to stop starting, if a certain data are sent to 
host equipment 1 from the reader writer 20 the time of system starting, or after 
handshake termination. The software of the reader writer 20 in this example is easy to 
be the thing of an example 1 . 

[0059] According to the system which combined examples 2-4 with the example 13. 
above-mentioned examples 1 or 5, and combined examples 6-10 with the list, the 
convenience of a system and improvement in dependability can be performed further. 
[0060] 

[Effect of the Invention] According to the reader writer and non-contact IC card 
system of claim 1 and claim 7, as mentioned above Since the control means prepared 
in the reader writer does not have the processing facility of a command or a 
transceiver result to a noncontact IC card but it was made to perform only transfer of 
the signal between external host equipment and a noncontact IC card While the load 
of a reader writer is mitigable, even if the application of a noncontact IC card and host 
equipment is changed, it is not necessary to change the software of a reader writer. 
Since actuation of a reader writer is simple, Since it is easy to make the program of 
external host equipment, a system construction is made cheaply. 
[0061] Since according to invention of claim 2 it communicates by storing temporarily 
the signal between external host equipment and a noncontact IC card when the baud 
rates between the baud rate between external host equipment and a reader writer, a 



reader writer, and a noncontact IC card differ, data can be transmitted regardless of 
the difference in a baud rate. 

[0062] Since according to invention of claim 3 a noncontact IC card is followed in the 
signal and it transmits to a noncontact IC card until a reader writer incorporates the 
signal from external host equipment once and there is a response from a noncontact 
IC card, the load of external host equipment can be mitigated and a communication 
link becomes possible efficiently at a high speed. 

[0063] Since subsequent processing is performed in the baud rate which recarried out 
a sequential setup, transmitted the command to the noncontact IC card, and had a 
response in two or more baud rates from the noncontact IC card at the time of issue 
of a noncontact IC card and a recurrence line according to invention of claim 4, while 
the noncontact IC card does not need to be [ an operator ] conscious of issue or a 
recurrence line and actuation of an operator becomes easy, the issue recurrence line 
of a noncontact IC card can do quickly. 

[0064] According to invention of claim 5, it can prevent receiving an external noise 
accidentally with the signal from a noncontact IC card. 

[0065] Since the reader writer is equipped with the start flag setting means for setting 
the start flag which is the code prepared in the head of the electromagnetic wave 
signal to send as the value of a proper according to invention of claim 6, When two or 
more reader writers are used, while it is easily discriminable whether it is the 
electromagnetic wave signal sent from which reader writer, from the value of a start 
flag Since it can distinguish from a start flag which reader writer is transmitting now, 
the timing of transmission is controllable between reader writers. 
[0066] According to invention of claim 8, even if a noncontact IC card receives a 
change command through a reader writer from external host equipment, since it 
carries out after returning an activation result to a reader writer and receiving the 
END command, actually changing can prevent the reception error by setting 
modification of a reader writer not meeting the deadline, in case a reader writer 
receives the activation result of a change command. 

[0067] Since according to invention of claim 9 it transmits to host equipment as it is, 
without carrying out sequential transmission and storing the signal from a noncontact 
IC card in a noncontact IC card after a reader writer stores the signal from external 
host equipment temporarily when the baud rate between external host equipment and 
a reader writer is very high-speed, even if the baud rate from external host equipment 
does not change the program of host equipment at high speed, a communication link is 
possible similarly. 

[0068] The start flag when transmitting an electromagnetic wave signal from a reader 
writer according to invention of claim 10, Since an incorrect reception prevention 
means by which the start flag was set as a mutually different code was established 
when transmitting an electromagnetic wave signal from a noncontact IC card Even 



o ♦ 

when two or more reader writers adjoin and are installed, it can prevent that a reader 
writer mistakes the electromagnetic wave signal from other reader writers for the 
signal from a noncontact IC card, and receives. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a communication chart in the non-contact IC card system of an 
example 1. 

[Drawing 2] It is an outline flowchart in an example 1. 

[Drawing 3] It is the block diagram of the reader writer and noncontact IC card in an 
example 1. 

[Drawing 4] It is an outline flowchart in the case of performing buffering in an example 
1. 

[Drawing 5] It is the chart which showed the difference in a baud rate. 
[Drawing 6] It is a communication chart in an example 1. 

[Drawing 7] It is the communication chart which showed the continuation data 
transmitting command in an example 2. 

[Drawing 8] It is drawing having shown the configuration of a communication link block 

of the commo data in an example 2. 

[Drawing 9] It is an outline flowchart in an example 2. 

[Drawing 10] It is the timing diagram which showed data spacing by the difference in 
the baud rate in an example 1. 

[Drawing 1 1] It is a communication chart in an example 3. 
[Drawing 1 2] It is an outline flowchart in an example 4. 
[Drawing 13] It is a communication chart in an example 4. 
[Drawing 14] It is an outline flowchart in an example 5. 

[Drawing 1 5] It is the signal waveform diagram having shown the example of the start 
flag in an example 6. 

[Drawing 16] It is an outline flowchart in an example 7. 
[Drawing 1 7] It is drawing having shown the checksum. 

[Drawing 18] It is the memory map in which the checksum in the data memory in an 
example 9 was shown. 

[Drawing 19] It is the memory map in which the checksum in the data memory in an 
example 9 was shown. 

[Drawing 20] It is the host equipment and the front view of a reader writer having 
shown the condition of having displayed the error message in the output unit of the 
host equipment in an example 10. 



[Drawing 21] It is the connection diagram of the conventional noncontact IC card. 
[Drawing 22] It is a communication chart in the conventional noncontact IC card. 
[Drawing 23] . It is the block diagram having shown the data configuration of the 
communication link block between the conventional reader writer and a noncontact IC 
card. 

[Drawing 24] It is the block diagram showing the data configuration of the transmission 
data in the communication link block of drawing 23 . 

[Drawing 25] It is the signal waveform diagram having shown the ASK modulation 
technique. 

[Drawing 26] It is the block diagram having shown the conventional reader writer and 
the configuration of a noncontact IC card. 

[Drawing 27] It is a communication chart in the conventional non-contact IC card 
system. 

[Drawing 28] It is the plan having shown the access area in which the communication 
link with a reader writer is possible. 

[Drawing 29] It is a communication chart in the case of changing the baud rate of the 
noncontact IC card in the conventional non-contact IC card system etc. 
[Drawing 30] It is the flow chart of the communication link block reception initiation in 
the conventional reader writer. 

[Drawing 31] It is the signal waveform diagram having shown the conventional start 
flag. 

[Description of Notations] 

1 2 Host equipment, 20 A reader writer, 4 A noncontact IC card, a 20a transceiver 
antenna, 20b The transceiver section, 20c A control section, 20d I/O section. 
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jM§{fg|5 2 0 bRt>'4 bfCtt. ^n^'n, ffl'®B2 0 c 

micmfztifcfflmfflz o cfcti, ^?>fc. ji{iieiiS3 

4MT*X FSB 1 (0 2 1 #BB) fcOJRTSrftamfc 
tT7fc46(DAtB73a5 2 0 d A^«^(CgE«c$nTV>5o 
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I^SM I C *— F 4 «J<D*iJffllg|5 4 c Itm&mffi 4bfrf, 
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0 (D^lJSSgP 2 0c CPU20clt, CPU20c 

1 ©tt^M'#'T^7 P a^7A^^Lfc^ ; ErU 2 0c 
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ft<Drc*6<D7- * ^ * U £ Ltfi^n^/Vy 7 7 * * 
U 2 0 c 3 tfrSIWtSnT^*. 

[0 0 3 8] ft, COSIfiSWCfcV^Ttiv M777^€ 

U 2 0 c 3 # , y-^-r * 2 0 g>ftj»ffi 20c rtfc^: 

■f) ^ffl^T. assm»2ob, Am7jgi$2 0cK & 
t>\ nam* 2 0 cmtnm.ffincmM-?%&oicLT$>& 

[0 0 3 9] 02(cffitR&7n— h*7jk?o *"ftt 
^Sl) , 3Wc, ^STfetltf, t^>F 

->x-f ^(omm^Jv (xf77 , s2) „ /N^K^i-r 

KOgiJri— KSSSLtfet, ^n#*x FSB 1 fcSS 

* X h SB 1 <=> x - * *§fe L A^Stffif § (X -r 
•y7S3)„ dClT\ 'J-jf5Y#2 0tt, 

K2 2 0rtW "0" frS*HC 
<fc 0, SffiLfcx-^tf rrv;y KaWaie^-^frftflMB 

l uf'yrs'i) „ 3"TVKT*tiwr*n**ff 

It*SS£*X h SSI HCjMO (Xx-y7S5) » iMfBx 

-2T*&tii£%n*$mmi cx-h- 4icmm?% (x 

T77"S6) o Xf'yySSiCfc^T, *Xhg 

ftttmmtz (xf7ys7) . i^smi c*-F4*» 

SBHCiMM-rS (XT77"S8) o ££T\ X-fyT" 
S 7tci3V>T, 7 s — ^S{itc*Jt/^T<DafIx-7-^r^tH 
f3<fc5tcK£LT:fc^Tfc,£<, 0 2 

fc^-T <fc 5 , ilffix 7-*^^ L fc»£-»c iiXf7 7" 

[0 0 4 0] *«flO'J-^5'fJ 2 0«\ ^X 



U 2 0 c 3*tr3T^5ft», *Xhgf 1 

ffite I C *— F 4 fcOHKDstf- b- h fcrt<g£«i§£-f<: 

- F 4 E M LTf- * ^iMSffi-T 5CWTt5. >v 
77'J y^ff^?i07n-ft- h£04 (C^rTo 
0 2 tra— co^a^rtT^Xx-y 7fc&> 0 2i:l§)— <DftF 

X FSB l *>5SiL-fef-i'* , )5Sj8f-i'-P64C £ 
«rttKLfc«£- (Xf7 7"S4) It, iJ-^7^^2 0 
«\ 2lif-^%PUl«fofiLia:*^ (Xf7 7" 
S l 0) x *tt*MS&/W7TfcAftT^< (Xf7 7" 

S 1 1) „ Sfc, ^ni:|p]B#tC, /W7T fCT*— 

■DT^zfriz?fr*~mmmT*ffimi, (xt7 7s 1 

2 ) . -r-*#*ffttf*n*2Hgtt I C * - K 4 KHUI 
L (Xf7 7"S 1 3, Xx-y7S 1 4) , "r—Zft^v 

f£> (Xf7ys 1 5) „ SlL»t)9TV^V^a 
Xf77S 1 0fcg50t>€tt#SM*fTi/\ SiL»fc 
cTt/^/c^-&^tiXx-y7°S 3©5ttSfcM5o 
[0 0 4 1 ] ^{C, INSMI C*-K4*»67 r — 

<i-r5fc#o^jetco^T^w-rs. y— jr^-fnz o 

ti^ ^PSfit I C 7J — F 4 fre-r— ^^r 1 KoSS 
L^;*^ (Xf7 7*S 1 6) . ^■n^)H^>'^y - 7 7'tcA 
tlTl/K (Xf7 7*S 1 7) o */c, ^tltm&ffc. 
y?T (ex- ^^AoTV^^ifd fr£r-5£J§l$!T'fitt£ 
L (XT7 7"S 18), x— ^**fenff*n%JhXFi6 
ffi 1 tCjMftL (Xf77*S 1 9, Xf 7X"S 20) , 7* 

— #tf&t7*U£X-r>y:7°S 3<D5aatcMSo 

[0 0 4 2] CCDi^tC, #58IE©y— £^1'*2 OfC 
*5^T«. *X hSB l fr5&ft-r— ^r&SflrfSJI 
l/WhfoSILW^, #^«IC/J-F4tc 

anB-rs-t^fcfto, immi c*-F4^e,s#-rs 

IN}$<tt l C*- F4^5> l HfoSfiLft 

^e., ^x fsb nc^ff-r 5 cfc^tc^s 0 z<Dtc$>, 
&mmc, 0 5«o®SD*(D<DJi-a-<oj;5fc, *xfsb 

1 tV—f^sf* 2 0 i:cD^O^-b— FA^9 6 0 0 B 
P S T\ U — * 2 0 i:#PSE« I C 7J — F 4 t«DP^ 

Ix— F ft l 9200BPS CDif-&, 'J — #=7-<< $ 

2 o t-imm. i c * — k 4 i:©ifflo-r— ^easo^w 

ii*<0T?, 'J — ^^2 0^ *XbgIl*^Sffl 
U7c7-*-^%/^y 77'J >7*ff4mM I C 7j— F 4 {c 
Ifct&M I C*-F4A^S«Lfcx-^«^<y 
77'J yy-"LTI**X hSB l fcaUST 5 «t 5 fc»ft 
-T^o 0 5 tf®t4» MIC, V-$'5>^5< 2 0 t$t 

mm i c 7j- f 4 i:(oia<D-r-^eas©75r*<fflasft«^ 

^LtfcO, (DiDi:^(iA777 y yy«rtrv\ 
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[0 0 4 3] VJ._t<D£olC, ^-9^^ 9 2 Otcti, 
Sett I C F 4 fctt-r*nTV K^jMStefiaoJQS 

t*X h-^B 1 ©T^'J^r-v'ayAWnTfc, U 
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TV^&ttftlf, 02 9 <0?3 ftfc 
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C*-F^i^ft«.OT*$5. 01 It, £(D 
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1 ©0IJ 1 ©^t^COVTlKW-rSo nSi-^-yay 
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tr<SS%igSSLfc», X'J-^ffifc^SilHilOT 1 1 
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- f 4 i: orao*- u- 1- #sfcs»£-#& t? . *<o» 
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T^SOT*, 9 6 0 0 B P STL^ffT-f%^->Xf 
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jp-^-h^s-rsnvvF^oT, y-x^i^ 

2 U- h £>IS«^M£ *T*» p> <£> 3 -&UW17 
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Hi 3 JcitD^feWcfcttS =150.^-7-— ->a >^-v — 
h^r^-To 0 1 2&.tf01 3 tc^-T £-r\ U — 
27^2 2 O£0Rfcf 9 6 0 0 B P S tCfS^b (Xf7 
yS 30) , 9 6 00BPSO*-U-hT^-7> 
F*aSfi-T* (XT7/S3 1) o IN»MIC*-F4 
<=> <DJ&8F#& £ A- if 3 *1*B t (Xf7/S3 

2) , £ttn{£ffe<Drf'— U— K #lJx.t±\ 1 9 2 0 0 B 
P StcU-2*7l'2 2 0*K^U6L (X7"'y:/S3 
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3 4) o C©<£31;:> D-271'2 2 0#, ft«£<D# 
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*x fsb i frzimicmmcT-ztfmmztiT 
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f|?7tt§ Uf77S4 5, S4 6) «t3te^*-r 

tfSBS-pfc, *Xh81lA^tt, 'J-2*71'2 2 0^ 

[o o 5 1 ] *x ht&w i fr<b<Dmm7 :; -$*j£m7 : - 
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FH^OOHtSILTI/^ftft (03 l #S£> , 'J — 
2*7^2 2*Vi'x*£S{iL/ct§^;:, y-CXti— Slffl 
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0 1 5 tCTKT A 5 5 A H&iftClgJE 
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4 (C^-^^riMfS-r^B^OX^— F^^fC^LSWC 
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fiou-**^* 2 o#i^LTigB2nT^.i> c fc5& 
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Bffl«SfiL(<:< < **^*<&S^*6, M S BfiJ<D± 
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LA^ofco C0£Qfit0!l!i:J:n& f-y^t'JO^fffl 
gp«0 0H1^<03- F«r»#3i/oT**3< idfCLfc© 
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